Prior literature suggests that diversified property-liability (P/L) insurers underperform their focused counterparts. While most studies focus on insurers' overall performance, there is an absence of evidence regarding whether the underperformance is driven by underwriting or investment profitability. The authors develop and test hypotheses of diversification's separate effect on underwriting and investing in the U.S. property-liability (P/L) insurance industry. It is found that diversified insurers outperform their focused counterparts in terms of investment return, but that they underperform in terms of underwriting profitability. The results are robust to corrections for endogeneity bias and a matched sample analysis. This is an Open Access article, distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International license, which permits re-use, distribution, and reproduction, provided the materials aren't used for commercial purposes and the original work is properly cited.
Introduction1
Line-of-business (product) diversification is an important corporate strategy for property-liability (P/L) insurers. An insurance company has the option to diversify across multiple business lines or focus on its core product. The extant literature has investigated effects of this choice on a firm's overall financial performance and provided explanations in many aspects. A striking exclusion from prior empirical analysis is the separate effect of diversification on insurers' two main activitiesunderwriting and investing. Different from non-financial or non-utility firms whose operating income accounts for the largest proportion of their profits, insurers depend substantially on investment as an income source. While the majority of insurance research suggests that diversification has a negative effect on total performance (e.g., Liebenberg and Sommer, 2008) , it is unclear whether the performance change in underwriting or investing is the driving force. Thus, the separate effect of diversification on underwriting and investing performance of property-liability insurers is an important empirical question. The goal of this study is to fill the gap by decomposing the well-known diversification effect.
There are several ways that diversification can impose costs and/or benefits on underwriting and investing. The potential benefits of diversification for underwriting include scope economies, increased market power, and cross-subsidization. Diversification costs for underwriting include insufficient supervision and inefficient resource allocation (e.g., Lewellen, 1971; Scherer, 1980; Teece, 1980 ; Grant, Jammine, and Thomas, 1988; Rajan, Servaes, and Zingales, 2000; Martin and Sayrak, 2003) .
Diversification can also affect investment decisions, if insurers follow a coordinated risk management approach. Schrand and Unal (1998) propose the coordinated risk management theory that firms use hedging to allocate risk between activities rather than simply to reduce overall risk. To the extent that diversification reduces underwriting risk (from coinsurance benefits), this theory suggests that diversified insurers will increase investment risk. Che and Liebenberg (2017) provide evidence consistent with this theory, as they find that diversified insurers invest in riskier assets and that this relation holds in an event study setting. However, while their analysis suggests a positive relation between diversification and investment risk, it remains an empirical question whether diversifiers are able to realize the higher expected return associated with riskier investments.
We choose to study the P/L insurance industry because insurance firms, as financial intermediaries, have substantial capital to invest, and investment returns account for a large portion of overall firm performance. In addition, reporting requirements in the insurance industry provide very granular data, which help us overcome certain well-known research biases in studies that focus on unregulated industries. First, unlike the general finance literature that is often limited to data on public firms, data are available for both private and public insurance firms. Second, we are able to obtain highly disaggregated premium data across all distinct business lines from insurers' statutory filings, while available data for firms in other industries are not nearly as detailed. Finally, because managers of insurance firms have no discretion in allocating premiums in their statutory filings, our data permit us to avoid reporting bias (e.g., minimum unit size, ad-hoc categorization by management, and self-reporting errors) common in research on unregulated industries.
In our univariate 1 and multivariate analyses, we find that diversified insurers outperform focused insurers in terms of investment profitability (measured as the ratio of investment return to invested assets), but that they underperform in terms of underwriting profitability (measured as the loss ratio). We test the robustness of our results to endogeneity bias by estimating Heckman and two-stage least squares models and find that our results still hold. Our results are also robust to a matched sample analysis 2 .
The remainder of this article proceeds as follows. Section 1 develops our hypothesis and empirical tests. Section 2 describes our data source and sample selection process. Section 3 describesthe empirical approaches we pursue. Section 4 presents the results from multivariate regressions. Final section presents our conclusions.
Hypothesis development and testing

Diversification effect on underwriting.
The benefits associated with diversification include scope economies, risk reduction, and crosssubsidization. Scope economies consist of both cost scope economies and revenue scope economies. By joining internal resources in production, companies share inputs, distribution channels, expertise, and knowledge about markets and customers in multiple lines to increase the cost efficiency (e.g., Teece, 1980) . Revenue scope economies come from customer satisfaction and loyalty due to the shared brand name and reputation (Markides, 1992) . With regard to risk, Lewellen (1971) argues that by consolidating businesses with cash flows that are not perfectly correlated, companies can reduce the cash flow volatility through the coinsurance effect. In terms of cross-subsidization, diversification can mitigate losses from failures in some products and markets (Martin and Sayrak, 2003) .
The costs associated with diversification include insufficient supervision, inefficient resource allocation, and competition with focused companies. Grant, Jammine and Thomas (1988) find that 1 Univariate test is excluded for parsimony, but available from the authors. 2 Matched pair analysis is not shown, but available from the authors. managers of highly diversified firms struggle to monitor divisions that are not similar. Inefficient resource allocation creates costs for diversified firms, if internal capital markets transfer funds across divisions in a suboptimal manner (e.g., Rajan, Servaes, and Zingales, 2000) , or if diversified firms do not respond adequately to investment opportunities (e.g., Berger and Ofek, 1995) . In addition, focused companies may have advantages over diversified firms in information, knowledge, and distribution channels of their core products.
Two competing theories regarding diversification's net effect are the conglomeration hypothesis (that predicts the benefits outweigh the costs) and the strategic focus hypothesis (that predicts the costs outweigh the benefits). Prior studies provide evidence on these two hypotheses in the insurance industry. For example, Hoyt and Trieschmann (1991) study publicly traded insurers and find that specialized (property-liability or life-health) insurers perform better than diversified insurers. Similarly, Liebenberg and Sommer (2008) study P/L insurers and find that single-line insurers outperform multiline insurers by 1 percent in ROA (return on assets) and 2 percent in ROE (return on equity). Elango, Ma, and Pope (2008) also investigate the effect of business diversification on P/L insurer performance and find a nonlinear diversification-performance relation that is contingent on geographic diversification.
Given the host of competing effects related to diversification and underwriting performance we offer the following two competing hypotheses:
H1.a (Conglomeration Hypothesis): Diversification is positively related to underwriting performance.
H1.b (Strategic Focus Hypothesis): Diversification is negatively related to underwriting performance.
We test these hypotheses by estimating an empirical model of the following relation: Incurred losses are the sum of losses and loss adjustment expenses anticipated, paid, or owed by an insurance company to its policyholders. Loss adjustment expenses include the costs of investigating claims, defending lawsuits, and other administrative costs associated with insured losses. Premiums earned are the proportion of premiums coinciding with the portion of the policy coverage period that has expired. Loss ratio is an inverse measure of performance with a larger loss ratio, indicating lower performance. NPW denotes the total net premiums written by firm i in year t. In the empirical analysis, we, first, use the MULTILINE measure to test if diversified companies are different from non-diversified companies in underwriting performance and investment performance. Then, we use the LINES_DIVERSIFICATION measure to estimate the relation between performance and the extent of diversification.
Control variables for underwriting performance. 1.2.1. Firm size:
There is substantial literature on the relation between firm size and performance. Cummins and Nini (2002) find a positive relation between size and performance in the P/L insurance industry. Large companies have lower insolvency risk, and they may also possess greater market power than smaller firms. However, the literature yields mixed empirical results on the relation between size and efficiency (Yuengert, 1993) . Therefore, the expected effect of firm size on underwriting performance is not clear. Following Sommer (1996) , we use the natural logarithm of total net admitted assets, SIZE, as the proxy of firm size in our analysis. Cummins and Sommer (1996) and Sommer (1996) suggest that consumers are willing to pay a higher price for policies from stand-alone insurers, because an insurance group owns an option to let one or more of its members fail, while protecting the remaining assets of the group. We use a dummy variable, GROUP, to indicate group status. GROUP is equal to 1 if a firm is affiliated and equal to 0 if it is standalone.
Affiliation.
Ownership structure. Managers in stock
firms have incentives to maximize performance at the expense of policyholders. However, the mutual form of ownership structure merges the roles of policyholders and owners. In this way, the incentive conflict between policyholders and owners is mitigated by the mutual structure (Mayers and Smith, 1981) . In addition, Cummins, Weiss, and Zi (1999) find that stock firms are more cost efficient than mutual firms. This suggests that mutual insurance companies and stock insurance companies have different performance objectives. We use a dummy variable, MUTUAL, to control for ownership structure. MUTUAL is equal to 1 if the firm is a mutual and equal to 0 if the firm is a stock. We expect a negative relation between MUTUAL and underwriting performance. Sommer (1996) finds a positive relation between capital-to-asset ratio and the price of insurance. Therefore, we control for capitalization with CAPITAL_RATIO, the ratio of policyholder surplus to total net admitted assets. We expect a positive relation between CAPITAL_RATIO and underwriting performance.
Capitalization.
Industry concentration.
Chidambaran, Pugel, and Saunders (1997) find a positive relation between industry concentration and underwriting performance in the P/L insurance industry. In addition, Montgomery (1985) finds that companies can charge higher prices in more concentrated industries. Liebenberg and Sommer (2008) also report a positive relation between industry concentration and insurers' overall performance, which they measure by ROA. Following Liebenberg 
NPW is net premiums written by firm i in year t, and ,, i j t NPW is net premiums written in line j by firm i in year t. Insurance companies exposed to high industry concentrations may face less competition and, thus, may enjoy more market power. We expect a positive relation between INDUSTRY_CONCENTRATION and underwriting performance.
Geographic diversification.
Geographic diversification creates similar benefits in scope economies and risk reduction as product diversification. However, high geographic diversification may also be associated with higher costs due to the physical distance between operations. As evidence of the latter, Mayers and Smith (1988) find that geographically diversified insurance firms have higher costs than geographically focused firms. Liebenberg and Sommer (2008) also report a negative relation between geographic diversification and financial performance. Thus, the relation between geographic diversification and underwriting performance is unclear. We measure geographic diversification with GEO_DIVERSIFICATION, the complement of the Herfindahl index of direct premiums written across the 58 jurisdictions reported by U.S. P/C insurers 1 . Fiegenbaum and Thomas (1990) find that firm performance differs significantly across groups focusing on personal lines versus commercial lines. We control for differences in business focus with COMMERCIAL, the percentage of net premiums written in commercial lines 2 .
Diversification effect on investing.
Diversification reduces idiosyncratic risk by pooling imperfectly correlated cash flows. The Coordinated Risk Management theory (Schrand and Unal, 1998) points out that risk management is not merely synonymous with risk reduction. Rather, it is a process of choosing the optimal amount of risk for a firm to retain. According to this theory, given a bundle of risks within a firm, a change in any one source of risk will affect other risks simultaneously. This happens because firms have an incentive to reallocate risk between activities to achieve the most favorable risk-return trade-off. Che and Liebenberg (2017) test the coordinated risk management theory in the P/L insurance industry. They find cross-sectional evidence that diversified insurers (that likely have lower underwriting risk) tend to hold riskier assets. Moreover, they present event study evidence that diversifying insurers increase asset risk and focusing insurers decrease asset risk 3 . While their study suggests that line-of-business diversification allows for riskier investments (with higher expected returns), it is an empirical question whether the increased investment risk results in higher realized returns 4 . Accordingly, we raise the following hypothesis: (Pottier, 2007) . This may occur because firms with more assets can deploy numerous and complex investment strategies compared to firms with fewer assets. This potentially allows strategies that increase return for the same level of risk. We measure firm size with SIZE, the natural logarithm of total net admitted assets. We expect a positive relation between investment return and SIZE.
Geographic diversification.
Geographic diversification also reduces risk by pooling uncorrelated cash flows. Therefore, the Coordinated Risk Management Hypothesis also suggests that geographically diversified insurers should have greater capacity to take risk in their investment portfolios to achieve higher expected returns. We measure the geographical diversification with GEO_DIVERSIFICATION, the modified Herfindahl index of direct premiums written across 58 locations reported in the statutory filing. We expect a positive relation between geographic diversification and investment return.
Capitalization. Consistent with the Coordinated Risk Management Hypothesis, Che and
Liebenberg (2017) find that highly levered insurance companies have lower asset risk. Therefore, we expect a positive relation between capitalization and investment return. The variable, CAPITAL_RATIO, is calculated as policyholder surplus divided by total net admitted assets.
Reinsurance.
Insurance companies can use reinsurance to reduce insolvency risk (Mayers and Smith, 1990) . With lower insolvency risk, the Coordinated Risk Management Hypothesis implies that insurers can increase risk in their investment portfolios (Lee, Mayers, and Smith, 1997). However, Che and Liebenberg (2017) find that reinsurance is negatively related to the asset risk, and they suggest that rather than a substitute for business line diversification, reinsurance serves as a signal of risk aversion. Thus, the relation between investment return and reinsurance ceded is unclear. We measure reinsurance activity with REINSURANCE_RATIO, the ratio of premiums ceded to non-affiliated firms divided by the sum of direct premiums written and reinsurance assumed from non-affiliates.
1.3.5. Affiliation. Che and Liebenberg (2017) find evidence that affiliated insurance companies hold riskier assets. Therefore, we expect affiliated firms to have higher investment returns than unaffiliated firms. We measure affiliation status with a dummy variable, GROUP, which is equal to 1 if the observation is a group and 0 if it is a standalone company.
1.3.6. Ownership structure. Mutual insurers tend to hold more capital than stock insurers, because their access to capital markets is limited. All else equal, we expect insurers with more capital (less leverage) to take more investment risk. However, while stock insurers have easier access to external capital markets, they are also subject to monitoring by bondholders and equity holders. This leaves us without a clear, ex ante expectation for the effect of ownership structure on investment risk. Empirically, Yu et al. (2008) show that stock insurers take less asset risk than mutual insurers. Hence, we expect mutual insurers to have higher investment returns than stock insurers. We measure ownership structure with a dummy variable, MUTUAL, which is equal to 1 if a company is a mutual firm and 0 if it is a stock firm.
Long-tail lines.
Insurance companies that have more business in long-tail lines are inclined to take less risk in order to achieve a balanced portfolio (Yu et al., 2008) . Thus, we expect the proportion premiums in long-tail lines of business 1 to be negatively related to investment return. The variable, LONG_TAIL, is net premiums written in long-tail lines as a percentage of total net premiums written.
Data and sample
We obtain an initial sample of P/L insurance companies from the National Association of a soft market, coverage is more available, and insurance premiums are more reasonable, while in a hard market, availability of coverage is limited, and prices increase (Weiss, 2007 , 2012) , we aggregate the affiliated insurer observations to the group level. Then, we screen out observations with negative total net admitted assets, and negative net premiums written. Consistent with prior literature, we limit our sample to mutual and stock insurers, discarding a small number of Lloyd's associations, reciprocal exchanges, and risk retention groups. Finally, we delete observations for which the two dependent variables exceed the first and ninety-ninth percentiles to mitigate the effect of obvious outliers. Our data screening yields a final sample with 10,863 firm-year observations. Table 1 presents summary statistics. 
The diversification literature in general finance (e.g., Laeven and Levine, 2007) and insurance (e.g., Liebenberg and Sommer, 2008) both suggest endogeneity in the diversification measure. We conduct a Hausman test to confirm the existence of endogeneity. For the MULTILINE measure, the t-statistics from the Hausman test are significant at the 1% level in the both underwriting performance regression and investment performance regression, rejecting the null hypothesis of exogeneity. Therefore, we adopt both a Heckman treatment effect mode and a two-stage least squares (2SLS) model. Specifically, the Heckman treatment effect model estimates a self-selection parameter from a first-stage logit regression and includes the parameter estimate in the second stage to correct for the self-selection bias 1 .
Successful instruments for Heckman and 2SLS must meet two conditions, the exogeneity condition and the relevance condition. Liebenberg and Sommer (2008) propose three valid instruments for a diversification measure, firm age, exposure to competition with focused companies, and reinsurance ratio. Defining these variables, AGE is the natural logarithm of firm age, REINSURANCE_RATIO is the ratio of reinsurance premium ceded to direct premiums written and reinsurance assumed, and FOCUS_INDEX (described in more detail below) is an index of the percentage of firm's competitors that are not diversified by line of business. We test the relevance of these instruments in our model with a Wald test. Then, we assess instrument validity with Hansen's J-tests for overidentifying restrictions. In addition, note that REINSURANCE_RATIO is used as a control variable in our investment performance 1 Self-selection bias is a special case of endogeneity.
analysis; therefore, we do not consider the reinsurance ratio as a candidate for the instruments in the investment performance regressions. For the models including the LINES_DIVERSIFICATION measure, the t-statistic from the Hausman test is only significant in the underwriting performance regression. We cannot reject the null hypothesis of exogeneity in the investment performance regression. Thus, we consider the endogeneity problem solely in the underwriting performance regression. Using the aforementioned instrument tests, we find that FOCUS_INDEX is a successful instrument for LINES_DIVERSIFICATION. Therefore, we use FOCUS_INDEX as an instrument in the 2SLS regression for underwriting performance analysis.
Following Campa and Kedia (2002) , we also considered a two-way fixed-effects model to address endogeneity concerns. However, our diversification measures do not have sufficient within-firm variation to estimate a two-way fixed effects model.
Hence, we adjust standard errors for firm-level clustering to address the panel nature of our data. Table 2 (see Appendix) presents the results from  multivariate regressions of underwriting performance on diversification. In the regressions using our binary diversification measure, the coefficient estimates on MULTILINE are consistently positive and significant across OLS, Heckman, and 2SLS estimations, demonstrating that diversified companies have higher loss ratios than focused firms 1 . In other words, diversified firms underperform focused firms in underwriting. The coefficient on our continuous measure of diversification (LINES_DIVERSIFICATION) is also positive and significant in each model. Thus, the dispersion of net premiums written is negatively correlated with underwriting performance. This is consistent with the strategic focus hypothesis.
Multivariate analysis
Besides our variable of interest, the coefficient estimates on our control variables are also reported. We find that SIZE is positively and significantly related to the loss ratio in all regressions, implying that small companies have better underwriting performance. The coefficient estimate on GROUP is only positive and significant in one regression, suggesting that there is little evidence that affiliation has effects on underwriting performance. The coefficient estimate on MUTUAL is positive and significant in the regressions other than the 2SLS estimations. Therefore, we do not find consistent evidence on whether stock firms outperform mutual firms in terms of underwriting. We find a significantly negative relation between CAPITAL_RATIO and loss ratio, and the relation isconsistent in each regression model. Thus, insurers with greater capitalization have better underwriting performance, supporting the hypothesis that an insurance firm that is more capitalized can charge a higher price on customers because of less insolvency risk. The coefficient estimates on INDUSTRY_CONCENTRATION and GEO_DIVERSIFICATION are insignificant in all regressions. Finally, we find a positive and significant relation between commercial line business (COMMERCIAL) and loss ratio in all regressions, implying that firms doing more business on commercial lines have lower underwriting performance. Table 3 (see Appendix) presents the results from the multivariate regressions of investment performance on diversification. We find that the coefficient estimate on MULTILINE is consistently positive and significant in all regressions 2 . However, it is not significant on LINES_DIVERSIFICATION. The positive relation between investment return and MULTILINE implies that diversified firms have higher investment returns than non-diversified firms, and the insignificant coefficient estimate on LINES_DIVERSIFICATION suggests that investment return is not related to the diversification extent. We also find that investment return is positively and significantly related to SIZE. Thus, consistent with Pottier (2007) , large companies have higher investment return than small firms. We do not find a significant relation between GEO_DIVERSIFICATION and investment return. As expected, we find a positive and significant relation between CAPITAL_RATIO and investment performance. Consistent with Chen and Liebenberg's (2017) idea that reinsurance serves as a signal of risk aversion, we find that the REINSURANCE_RATIO is negatively and significantly related to the investment return in all regression models. The coefficient estimate on GROUP is consistently negative and significant across all regression models. Thus, the relation between affiliation and investment return is opposite of what we expect. Lastly, the results with respect to ownership and long tail business are not statistically significant.
Conclusion
Most prior insurance literature finds that diversification has a negative effect on total insurer performance, but does not examine the separate effect on insurers' two main income sourcesunderwriting and investing. Theory suggests differential diversification effects for each of these activities. While the strategic focus hypothesis predicts a negative effect of diversification on underwriting profitability, the coordinated risk management theory suggests a positive diversification effect on investment return. Our study contributes to the literature by investigating the separate effect on investment and underwriting and shedding light on the source of the welldocumented diversification penalty for P/L insurers.
We use regression analysis to estimate the effect of diversification status and extent on underwriting profitability and on investment return. Our results show that diversified insurers have higher investment returns than focused insurers but they have lower underwriting profitability. Our results are robust to corrections for endogeneity bias and a matched sample analysis. Table 3 .
Diversification effect on investment performance
This table presents the results from the multivariate regressions of investment performance on diversification. OLS is an ordinary lease squares regression. Heckman is a two-step treatment effect regression to correct for selection bias. 2SLS is a two-stage least squares regression to tackle the endogeneity problem of diversification measures. Standard errors in OLS and 2SLS models are corrected for clustering at the insurer level. *, **, and *** denote significance at 10%, 5%, and 1% levels, respectively. Source: Calculated by the author based on the data of the National Commission for the State Regulation of Financial Services Markets (Bazylevich, 1997).
Dependent variable = INVESTMENT_RETURN
Variables
